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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Attorney Docket No. 277/038 



In re patent application of 
Chan-bong JUN, et al. 
Serial No. (Unassigned) 



Group Art Unit: (Unassigned) 
Examiner: (Unassigned) 



Filed: Concurrently 

For: FILM BULK ACOUSTIC RESONATOR HAVING AN AIR GAP AND A METHOD 
FOR MANUFACTURING THE SAME 



The benefit of the filing date of the following prior foreign application filed in the 
following foreign country is hereby requested, and the right of priority provided in 35 U.S.C. 
§ 1 19 is hereby claimed. 

In support of this claim, filed herewith is a certified copy of said original foreign 
application: 

Korean Application No. 2003-25231, filed April 21, 2003. 
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Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA. 22313-1450 



Sir: 



Respectfully submitted, 



April 20, 2004 
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Eugene M. Lee 
Reg. No. 32,039 
Richard A. Sterba 
Reg. No. 43,162 



LEE & STERBA, P.C. 
1101 Wilson Boulevard Suite 2000 
Arlington, VA 20009 
Telephone: (703) 525-0978 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



Application Number 



10-2003-0025231 



m si §1 si 

Date of Application 



2003^ 04S 2W 
APR 21 , 2003 




1020030025231 



#3 2003/10/14 



[AH ^dlSSlAH 

mm 

lMmmX\] 2003.04.21 

ssi :>ie°^¥Ei ¥gfs oficnas em mm ^bd\ ^ 

[^§2| §£rgl!] Film bulk acoustic resonator having air gap floating from 
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19 £ 29,000 

0 3 OS! 

0 2j OS! 

[£A*8^S] 11 S 461,000 S 

t mh ^11 J 490,000 S! 

[S¥AH#] 1. fi° k AH- §A1|AH(£S)_1S 
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Bulk Acoustic Resonator: 'FBAR'^ ^r4.)7> 7flX|s}t}.. FBAR^ £KE*fl 7]^ 

A, ^S. A]2 *]^% ^°\] t^s} ^jy.efl<y#^, ^tiefloif, §>«-^^- ( <y- 

^«.^^o) o_s_ *)^S\°1 ^£ ^^M* i^VcK o]^- FBAR^ 

^, ^^7>1- oflo^ o}^s_ ^ °Xo] ^JE^ ^ - oicf. 

£ 3k 

«vni. tf S o.^: ^71, FBAR, <HH ^ , ^<H§\ 
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7}%o_S.^] ^H^-g- ^ ^EL -g-^ "A =L ^^{Film bulk 

acoustic resonator having air gap floating from substrate and method for manufacturing the 
same} 

5- 2^ ^2fl ^H 7 ^ FBAR^ 

51 4^r 5L 3d^l *fl2 tfl*]^; ^ & JE^- *fll ^tt^ a ^H^Efl* M-B}- 

11, 41, 111: aV£*fl 71^- 16, 41-1, 130: <HM 7 01 

17, 46, 120: ^#71 112, 114: 

113: 
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: §-^l7l(Film Bulk Acoustic Resonator: 'FBAR's]- tbcf.) ^ ZL ^l^t&^ofl sj-sv ^o]cf. 



RF(Radio Frequency) -^^J A^^^f. , RF # o]:£:g-A) 7 ]#o]} 

^}jI7l- *}±r 4lJL# ^E^ *H -EL^S] -f-A]^- 7>^§Ml 

(Surface Acoustic wave: o)*}, SAWsf ^^ojcf. «|E^ 7]^-<y £ 

^, ^ £r£«lH^ vfl^l^, ifl^^ofl 7^ ol^ o.^ ^ 

aje^ 7)# ^-^i -^^o] ^^Sj- ^ MMICCMMIC: Monolithic Microwave iO^Hl^r tMl^* 
7>x]ji oicf. jEtr, SAW ^Ei^ -B-^^l ^gEH al^fl i^ol^ ^\s.^\^7} $-°}H>}5L $\S-7\ 
, #5L31 ol^-^-o.^ rfl^AVo] 7>^tr °}^^r 7}*}51 Sl^t. SAW II 

Ei^ -fr#*fl alsfl -f-^j- cfl^ ifl<q a>o]j= E]^j^(side Rejection)^ ^o> ^ 

JiL# ^JL^-I- ^ 54^. zLfi^M- SAW €Ei ^^ofl^ Af^^(uv)^- Aj-g-sH 

i^-slSS. IDTClnterDigital Transducer) 0 .5//m ^£7> *l7fle}-fe 

ojcf. SAW^E^l- o].g.3H ^J1^4(5CHz °1>&) tfl<3-§- ^^^7]^ 1:7>^>^ 
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#Q ttXl ^ ^*\7) 3«H 7]^ ti>£^(Si, GaAs)7l#o]l cfs. ^ 

i*>-&3r f-Tfl ^r^Hr ^H^* Sr#*l MMICs}-^ ^ 5^ FBARCFilm Bulk Acoustic 

Resonator) afl^&t)-. 

FBAR^r ^(Thin Film)^>S. ^7>^, i^ol^ jL#2j(High 0)31^5] ^o] 7 >^*> 
— S. ^ tfl^(9^MHz~10GHz)^ -SHd-f-^^l , $-g- e)H^ f-ofl A>-g- 7>^^cj-. J£tr, 

€3 ^ ^ 3*r(LC) ^BlJitf ^ -g^ 1 a7lS ^s}-7} 7>^*>JL, SAW ^^^.4 
^-oj^ol oflo. ^ o. 7MJ1 oiq._ FBAR^r 9}^^°} Jl#^^l^# -2. 

^*Kr MMIOfl 7># 3^ « 551^. 

FBAR(Film Bulk Acoustic Resonator) ^B^fe «V£^1 7]^:<y ^s]€-(SiHM- ^-M^i 
(GaAsHl ^-fr^l -SrsH-oicznO), ^SHt-f-^CAlN) RF i^E^ ^ o_s # 

aHrJI, ^ f^A^ <£tr -ff-^W-. ^, FBAR^r ^ a>o]o]] <y-^«v^ 

-H, ^l^^hCBulk Acoustic Wave)!- -frlH^ ^A]7lfe ^o}cf. 

£ ^sfl ^^^(Bulk micro machining 3) FBAR^ M-^\fl ^Ai, ^ 

FBARfe 71^(11) ^ofl ^^^(Si0 2 : 12) # #^>JJ, 7] #(11) «>rfl^* o)«J- 
^ Isotropic Etching)^ (Cavity: 16)» -f-*fl ^ «.^l^l^(12)-i- *§^tr 

cf. zls^ji ^s]^%V#(12) ^^^-(13)* ^^*>J1, o] *H^^(13) ^S. 

^#^(14)# RF pfaillHS- ^ (Magnetron Sputter ing)^ AS. 5^(14 ) -fr 

^"^#(14) ^S #-^^-(15)^- M^^}JL <&t\. 
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<16> <A<4 ^-o. ^u. e flo]^ FBARtt 7fltH^(i6)ofl 71^(11) -ft-^^M 3-2.^*1, 

^ ^* 7^lJI 5£cf. 3r>^n>, ^j^efl^l^ FBAR^r 7l^| fH^ofl <^H ^ 

7>7> *>*l*Hr ^3°1 ^ 2fl7l^l ^3 <?>^°1 4^1 ^tb ^ 

2?-s>7] ^sfl ^H^CAir Gap)^4 «L£flZL Bl#^El (Bragg Reflector)^ FBAR7> -f^cf. 
<17> £ 2^r ^Hfl FBAR^l ^2:1- M-t}^ ^^£o]cf. FBAR^ #3E*I| 714(41) 4 VJ f 

41 ^« 3l<y#(42)^§- *§^S}Jl, ^^(43)4, ^#(44) ^ #^-#^-(45)4 3tb A 
* ^*r3°-3. 3f^4. *H, 511 ^#(42)^8: ^14) ^4 ¥°g*>7l ^ 

4-f-#(42-l)# ^SM, ^-§-#(42-1)^- ofl^^4 ^Sprr 71^(41) H-^ 

4 71^ ^ti.efl<y a)-o] o]] oflol^(4i-i)-g. ^^^j-cf. 

<is> zieiM- ^sfl oflo^tg FBAR^ 7144 afl^SRr 4*fl °>7l a] & 

*II3M 9X9X^. ^, 7}® oihi ^Hlb Ji* ^ ^H 1 °l-g-s):a 5U^-dl , oiRi 4^4 

#713 ^^4t» ^^l7]fe ^1^4 7HJL ^<*H SlSfl 7l^^> 0>u) 

el- <|}Jf sb °0-^il-^3 ofl %i o] HH8*H V}&7}X\3. ^#7)2) ^#^4^» 

-^34 sa&4. °14 ^ *J*Hr ^4^* ^3*M $]«H ^44 ^ ^4 

-S^F-sH , ^34 ^efsHr ^4 <d4^4 3711 iHselTfl 44. 

<19> £t j. f 71^- ofl^ ^ oflo^-g- ^*Rr ^Sfl FBAR^r 7]&o] 7Mb 43 ^4 # 

°l7l fl«fl>H 7l^r# A>-g-^>7luf Tg«el|o]^ nfl-o -^t]] ^a}-^]o> 5^ §-^l^ol ol 
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M. Mj-^o} S.^^ ^-71 <4 ^ *M*]-7l 71^;* ^-g^l 

^H3# T ^ ^3. -g-^ ^-^17) ^ Zl ^^-g; Tfl^Hr C-fl olcf. 

^"71^ s-^^r iH3<5>7l ^ F BAR^ tiKE^l 7l^, #7l ^JEE^l 7l# #Jf 

^1 ^^H, ^H^*- T^J-^-, ^>7l oflo^ol ^€ T^j- 

^ ^^-511^1^, ^"71 ^W5llol^ ^VJjLofl ^ ^1-71 afll #q-o] 

^7l ^«efl<y^ ^oll ^£ <£^, ^ #7l #JjL S ^2 ;£^g. i 

Stb, #71 FBAR^ ^-71 oflo^ ^ ^-71 rcj-ej. ^ ^2 7-1 

^-71 «l -5-;*}-g- ^^>7l ^«fl tcj-s. FBAR^l ^il2:«J-^^- ( 7l^ ^ofl 

T^f-g- =§^}^ i=}-7ll<2}-, ^V 7 1 ^ ^ofl oflo^ ^^1# 2flE^^ ^l^, <#7] 

°fl<H 7 ,3 $1*H Cfl«fl ^"71 7^^ ^0. S «.e-1 ^"71 71^; ^7?}^] °\]^-&}±r ^TflS}-, 

A J"7l ^l^-i- ^ *8^€ d \}°] 7 ^ Sl^l-^-i- ^fl^Rr ^-TflSl-, ^71 ^E}-^ S^ofl 

^Hefl^* *3%-*}$r A o v 7l ^«.efl<y^- ^lOfofl Till ^^g- ^*Rr ^TflS}-, ^71 

1 ^°1 #71 ^^eflo]^ ^ofl oj-^o. cj-7ll5q-, ^-71 <y-?i# ^2 
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<24> ^-71 FBAR ^S^^gr, >*M ofl tJ Bfl E ^ 6j| 3} ^ Jr _ sflE^ *fi7i 

<25> ^"71 FBAR ^fc^^r, ^71 oflo^ ^JjL^ o\] % *V * , #7] ofl ^ ^ #7) 

<26> ^71 FBAR *H2^£-, ^71 ^71 ^<H7j ^JjLofl nfl^ ^ ^ ^ X 

^-ir ^sHRr #3l# C] 5E^W. 

<27> ^71 FBAR ^S^oflAi a o v 7 ] 5]^^-^-^ °1 ^ 

<28> FBAR ^2:^°^, ^7) S\^^ ^T^Kr ^7])^ #7l S^l"^ 

<29> o^Vj^ ^-o. FBAR ^ ZZ. *HS«o V, ?Hl ^*>^, 71^-^ ofl^l &oj oflo^^g- t$s$ 

T 5^ ^ ^M3* ^ O^JT, JL7^ Q V 7l^;# A>-8-^l goLE. 71^- £^ 

^ ^o.^, T^i^t ofl^H^ ^ 5a<H 7 ^-j^t *r 31^. 

<3i> £ 3k^ 1^<Hl tcf^ FBARS] i^e}-^ ^^£olcf. FBAR^b #51*11 71^(111) # 

°fl ^H^U30)°1 3^ ^1 7i^#(112)-*h ofl o] q (130) ^ ^1 ^%Vf,(ii2) ##^8: ttj-ej- ^ 
A)2 x\^(iu)^, <HlcH^(i30) *fl2 *i^-#(114) 3#£ *3«.i!fl<y#(116) 
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*h ^«.efl°a#(116) ^ofl ^^^-(117), ^#(118), ^-¥-€^-(119)01 
<H ^-^71(120)1- i^W. 

^ ^ FBARtt a>£^ 71 111)5} ofl^l *H ofl^7^(i30)^ ^^*>s.S ^ ^r^^l 
7]# #4^12 ^ o^O.^, ^-^^7>>« oflo^ o>sfl S ^ olo^ 

£ 3a ifl*] £ 3kfe ^aHH cj-s. FBAR^I aflS i^Bj-^fl # 

FBAR^I ^2:^ £ 3a^- ££r ^S^l 7)^(lll)ofl cflsfl ^ ^*flS. 

^, £ 3b^ 7^^(112) -g- x-1 #JjLofl 5£Sefl^liH(113) 

1- 5L5L*}-al, £ 3c^ *M 31*1^(113) ^ ^ ^^-4- ^-*fl ^H 7 ^ ^ ^^1 

# m]^^. Tfll ^*j-#(H2)^ oflo^ ^o^jofl tfl^fl 7.i%>#(ii2) 

7l^;(lll)o1) oll%l*>Jl, iS2ll^iEi(113)» ^^^(^^1). t} 

-g-A^ 5. 3dQ ^-o] 7^11 7^%V^(H2) ^ oflo^ ^73 «. 7^0. ^ A]2 ^^ (n4) ^. fgq 

th=K ^SLsL S. 3e$J- °\}°]^ s)^l"^(115)# *H^W. o] nfl , 

(115)£- #5^Bl^-g- ^&SL3. S. 3f9\- £o] ^^#^(115)4 7112 7-1^(114) Aj- 

^°^}^ ^r^W. °ls^V CMPCChemical Mechanical 

Polishing) ^-8: °l-§-t!:Cl-. ^-^-S, £ 3gSl- ^<$& afl2 ^^(114) ^ 

1-^(115) ^--¥-^1 ^ti-ell<?l^(116)* ^f^tf. cf^-o.^ £ 3hQ ^-ol rtw ^oi^( 116 ) ^-«L 
°fl °1H^ 31*1-1- i^Ks^- ^Bj-g- *>-^?i^-(ii7)# ^^tbcf. ^--g-A^ 

(118)# ^^tbcf. cf-g-o.^ £ 3j5+ ^-o] oj-^^dis)^ oflo^ ^73 ^ 
ev^- 3^*H ^^l^-(119)-i- ^tb^. <4-§-^-S. £ 3k<Hl ^.^1 w>fif ^-ol 6\)o]7£ ^^^-ofl 
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D ti^ 5)^1-^(115)^- ^T^M ^1^^(130)* ojnfl, 6\]o]7g ^^«.ofl nfl ^ £) 

^#^(115)^- l-SWtl: 71 wlH^^V ^-BflS. °l-§-*> £ai ^.g. ^ ^l^^c}-. 

^ FBAR ^1^ ^*<H S]^#^(115)^r ^1^^ trfl , ^a] ofl^lol o}^ £ 

°fl<H 7 ,3 Sj-^ ^ 

o^i). ^ FBAR°fl £1^1, «K£*fl xi^-i- ^^JE^. 

-H ^^1^, °H, ^r£^l 71^:^1 oflig A ] ^^^^ 0 > is}^ ^ ja.^A>^ o>u)cf. je 

*j| 2 7^V*o] iL^S}^ ofq^, oflc^ ^Aj^. ^tg-^g- ^ 

^ ^ ^^1^1°]: ^zWb ^12 7-1 tflA]^- ^ 01 cf. £ 4^ £ 3°fl *fl2 

tflA}^- *r *fll *)*8"#°1 Aiz^ SL^-i- t+Ef^cf. SEtb, tflSlHS. 

7H1 A^l, ^ °l-§-*m ^£ 7}^^ ^A)oj A>AjO^ ^olcf. 

^"71 <4 ^ FBAR ^ ZL *]}^^£r a>^l 7l^ ofl 3 ^0} oflo^^ fgAj 

$-£-§r #d^2J ^ <&o] ^A] ^Aj-Al^ ^ ^0.01, <H1<H 7 J°1 7lt 

^1 ^*fl ^€ ^"Elll- 7>AlS.S. £ Cf^- ^ ^ ^ 4171-1-31- ^21^ ^ O^OI ^Al£# ^ 
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<37> lEth FBAR *34H *\)°] ^ ^^-g- ^ ^^a} ^ oj-g-*>jEL 

w>^tb ^MH 3^=1*1 o>q^ > ^^j^H^ ^^>^ a. Mj-t^ ^ 

^ ^^17> 7>^*1 =LQ &^-8r 7]^^ ^ iflofl ojTfl 
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1] 

^7} aVSL^l 71* tfJjJ-ofl f^sM, <^«. c$q 0 ) ^-1-slol oD<H^o] <§^* 
#71 oflol 7^ ol i§,£* ^JjL^. ^ti.5flol#; 

^71 ^«efl<y# ^«H1 <g^* *)U 

^71 afli ?i^-oi a o v 7 i ontuilo]^ ^6\) fgs$Q ^ 

^•7i ^12 #^-;-a- ^-^^s *m #W 

2] 

1%H1 &<>H. 

^71 aVSLSll 71*^ ^>7l *UJ-^-g- ^zf^l <fl ^aj ^ ofl^l^ ^| ^1 O 

3. ^ ^3. -g-^ ^7i. 

3] 

*ll SZ^I, 

^71 <H1<H 7 ^ 52 ^-71 7-1^ ffj-el- $>£* ^ ^1^1 *fl2 cl i^*Hf 

7 A^r ^ ^ ^3. ^7)S\ . 

[3^* 4] 

«V£^1 71* ^CHI *]^g. f^HjJ-fe 

^71 7-1^ ^ofl oflo^ ^ ^^11- 2flEl^^ ^Tjl; 
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A oM ^-3. all 2 *I^-g- ^*Rr #7fl; * 

« s^Kr -^J^ ^Rr la ^-^^171^ . 
5] 

6] 

^■7) oflo^ BflE^ o^^-. ofli^ ^ ^- 7 ) sflE)^ ^71^ C] S.^} 

$r ?A^r miSLS. <5>^ ^ ^3. -§-^^l 7 lo| t^IS^. 
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I^t 1 * 7] 

*)1 4^H1 91°]*], 

* #^-*Rr #31 ;« i^-SRr ^J* ^HJilS. s>^r ^ Ha. #*J= ^7)^ ^j^^. 
8] 

9] 

^7] Sl^l-^-gr ^T^SLS- *}t: W ^ . 

10] 

4%H1 91 

MVnV ^3. o.^: ^7lSl ^l^wV^. 
[^T 1 * 11] 

^ 3* *}£r ^3. o.^: ^-*\ 7 )2] afl^^. 
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15L 3a] 
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[51 3f] 




[51 3g] 




[51 3h] 
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10201 
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[51 3i] 



116- 
114- 
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111- 
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IS. 4] 
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